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(54) SEMICONDUCTOR PACKAGE WITH BGA STRUCTURE OF CSP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
package provided with the BGA(ball grid array) structure 
of a CSP(chip scaling package) which can be 
manufactured at a low cost through a simple 



manufacturing process. 

SOLUTION: In a semiconductor package, a base 51 
which has an openwork area in its intermediate section 
and a plurality of holes formed through the base 51 in a 
grid array-like state is brought into contact with lead 
terminals 52 of a lead frame, and the inner end sections 
of the terminals 52 are extended into the openwork area 
of the base 51. Then a die 53 is stuck and electrically 
connected to the inner end sections of the terminals 52, 
and the parts of the terminals 52 which are not in 




contact with the base 51 and the openwork area of the 
base 51 are covered with a molded sealing resin 55. 
Since the resin 50 does not flow in the holes of the base 
51 in the molding process, solder balls 56 can be 
studded directly in the holes after molding. 
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MSB'S- y — h*ag^<DTSSC:;tei&£*t-Cl^.5<fc ttl:± 

nrffif -f £ ma y - K«*-*«ftMi=»*r & «t 5 i^fi 

aawi-nifB'j— K48^-©±a®c:&irr-5<fc-5 icfriB 
•S^Sftro vyuy^K— £ fflfix-cn-S c s p<d b g a« 

[15*31 3 ] fIIHSe*M<'J -f 5 K^flgTJSf^^ tLfc 
t<7)-Cfe-5ci:^Slt^-*, IS*5i2|cfE®<7>#i9tt 

it, 

[15*31 4] HiJfBSIg*<v;uyvx^gfE£;h.fct, 
0>-<?fe*>c,k if -Ik 85*1 1 t=iB®<Z>¥>g<*'< 

[IS*H5] H5fBvyu^vx^l±. x,-K4->8tB§t?S 
^^^fctO-Cfe^ct^tSfr-S, 15*JS4l=fB® 

[15*116] BtTtB^>v I <>^7'fA'/)<^T?fc5c 
t*tt1S«fr«. 15**11 icfBfcro^fr/^yy- i?o 
[SS*H7] frfB^-froJisro^^icfriB^^T^ 

^ct^ttatr-S. t5*m (-IB®<D#^»;/<-v^— 

[ss*H8] mz&±mmmt*<»mi?'<±i3iz{iim 

[1S*H9] ttevjUM*— ;u*. I5IB 'J — 
1 (=sBS«»^f*/<-v>!r-v;„ 

[IS*>S10] f!IIBS@a>IS*A<2 0 0//mlUTr-fe 
Sct$S«Si:«. 5S*H1 lcIB®<7)#^«:/\°-v^— 



im*m 1 1 ] utB^jtffliMflif*<ne:ij®m*<fifB^ 
>rro@«<7>i. 2teiuT-efc£>c<t£*#t&i-f-i>.. IS* 

« 1 lclBK<D*^ft:/<«y^— i?o 
[15*1112] frlEg— KSS^I*. &t-->' r j\,0)£ 

(=sB«<»*^tt:/^-v<7— 

[S5*H 1 3 ] MIBU- Kas^A<P^#-cs^*Hfc 
t^ife^CtSfiattS. I5*H 1 KtB®©¥iH* 

[i5*Hl4] 4>nttl=afttLJgiJxij7£ttlt. '> 

w&zix. s«-r-smiroSffli:B2rog®$^-r-s^ 

B5IBS®<»B2<oa®l=^IS**t. S*ff -&-fcS®<tT 
«B**U ^3gfiP^^+i-r*i-|l«-CLtf)^«fci:t,(=B?fB 

is^Liyi'jrrticie^ti-. iurfE_ts®*<f!r 

bUIBS- "J - KaSS^WTS® * *fC ^-5 <t 1 1 ic . 

fllB 9" -f ©±®Si 1 flffi U — KiiST <7>-t*S ©rt iSffl «t 
fUBSgcD^fLP^^iS-r-Sas^-tflaBy- KaS^O>T 

asBronssp^^+v-eti-gaj ^ i-BfriBy-f. fltr 
iB/i-o^-o-y^-r-v. y— Kag^©S)ii:^tg$+tr 

mma*ii=«5fB y — kss^f© .ta® i=m^-r -a «*= a i=ufB 

[IS*«15] *Ps1SPlc2l/)^L^yxiJ7$i$l+. '> 

BiliBS^0)^2(DS®l=^|g*^ S^-r^-h^atT 
Sffi**L. l*iaSS|5^^*i^*tPl-CU46-5i:i:t,lrBfrfB 

sgroiS^L^yxgrrtics^^-t*. frfB±a®*<fi 
SBS®ro=&fl.^i=»c5-r ssa<» y - Ksa^t . 

ass <t tii ^ ^-r ^ -f <t . 

iB^-r G>±.mut fjfB y - K**©±affioi»ja«* is 

B?IfBS)lcD#?L^$^aS-r-5SI5»i:BfrfB^-ra)TS®^ 
^-*t^gd3$-t±.5«fc5l-frfBy'f . fltB^^^r-f 
-7 -f -V. y — KSS^tOSS i: ^ m S ttr L>tf tNgp^fc <t 
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[O O O 1 ] 

(CPU t$l^ ^y^X^— U ^Vt^jT— v (Chip 
Scaling Package - KJIT. CSPdrSt^o ) 
>£/1-C>K/^ K (center bond pad ) lc{j$*_ 

o>*m&' <v *r— s?i=a-r « o 

[0 0 0 2] 

[ftfcttftffr] 01 11*. «*©U-Ka*»{*3S«i 
<D«3i*3F"rarfflia-eft£. 0(c^$*i-cl*6<fc : 5l::U 
— Is — A 1 1 {cfci>T . pMfSS:? 10$ 
'J— K3S^1 1 1 (D±iz&P,frCit>temL. V* (die 

) 1 2£_tfEi^@^;i/A 1 1 0JLl=tta£i±* ceo 
2V 1 2£4& (gold wire ) 1 ^12^ 
i&lctta^a»Ktt**y--Ka*1 1 1 

1 a±(ca*«i::»«*-t*\ ±IE^-f 1 2$8A^LtcU 
1 1 £fi£JJ2#^ (molding die ) rtlcia 
■ LrMJhtfrftLV StJtfflttKttl 4t^ 12t, 
tSUi:, >J-KS?1 1 1 (Dfti^tf^JtLT^ 

a>u2?>ay£R£u u — K*oxa. a^«flic«ffl 
£*L&^y > K@»«±i=«siprttt ft^. 
[ooo3] l*u c(7>^s(*3sai tf*o>mjtmm 

1 1 1 bfiSXDfcf*^!*. a«»««iaa>fcf'y^«fcy *,* 

# < . ±B¥gM*»a 1 (7>itiLffl<SBg* 1 4 Simian 
irfiL^T. 'J— 1 1 <Dtt«'J— K»#rt<»IBL 
tMt5X*-hxV7 (skirt area) £»j£U d 
0X^3- hxijr 1 0>^U > hlslSSffigji 

[0 0 0 4] -UEmB0>Mft£a** #— JHf "J V KT 
U-f (Bali Grid Array - )a~F. BGAiftt^o ) 5£ 
¥»{**B*<H»S*U 01 2(4. t£5fcO>BGA¥Si* 

aa2fcfei\T(*. Sffi2 1 ±|C*6»**l«y-f 2 2 

j^j K2 3fc. -tiE^V^r-f K2 3fc_tB*« 

2 1 a>±ga 2 1 1 ±izm&Tz>m 1 a>^m h x 

(electrically conductive trace ) 2 1 2 f!H 
64182 4 (wire bonding) JrfEB 1 CD^S 

h U — X 2 1 2I4. _t§E«ffi2 1±l=Klt«Xa?L (vi 
as) 2 1 3^LTSffi2 1 1 4±0)l20) 

iihu-x2i stausti, _tfB^>r2 2. £«2 



4 *J «ktfg« 2 1 0_bS@ 2 1 1 S^—^-r >^t*it 
-f&C^Cl^y. ±SB?-f 2 2fiJ:tfM2 4<BfIiS£ 
aiLfctt, VJU*#— ^ (solder ball ) 2 5 £±ffi 
|g2(D^m hb- X2 1 5^iffiC0=a>^^ h/**;/ K (CO 
ntact pad ) 2 1 6±(c*||6L. 94 2 2*><mmtfJl::± 

Evjuy#— iU2 5ic»»-r«o a«a>vjuy# 

[0 0 0 5] ±EBGA¥**8S2lt, ^00S«2 1 
0TSS2 1 4 0)±®$ViUy^- ;U2 5<Dtlfi(=0t 
L. I /Oa)'J- Ktt?& LTffll**o <f*5. -tlBVJU 
y /K— ;U 2 5*><&ffi2 1 TIS2 1 4(C«K**l*fc: 

mmm&^ immcofrx&zcDizit^x. it«»**Lx 
»g® 1 o&jhawtti* 1 4t9L&mmtttmTfz>m&\z 

* — HU7»**<4L>. C0)BGAfSi*gS2j^ 

a^dfctvct,* aanamiafKMu^y. aaano) 

[0 0 0 6] LfrL&A<&. Cfl)BGA^(*gg2£D 

4^2 4ii. ar^2 2a>4H»A^n«iwfii(tr«w« 

Icffift LtM 2 1 JLS® 2 1 1 J^OOm 1 0>#S h b~ 

ffl«a(*2 6<D«:ieffl«j&<. 2 2^&niP)*ai»« 
icaat- 2 4 offifix y t Lf#6 * 5 i^r 
z>tz#>. Mitmmmtez eo&mmmi*. v^zzo^l 

IBffl«<fcytt*AMC**<fty. BGA^*812(D 

«aa*<ba>a*i=a*-r-6ciA<-e#ft^o - 

0) B G A^9»SS 2 ©*fitt»A<Biitf ft y % ^o. 

•ahu— xcDaataafl-BBMi*aaicHa**fc& 

^-fcto. 3Xh*<a<*y. -hfE¥^*SSli: 
0)«a*a«:*fc«). ^*(Dt^Jhxfi(ciSfflTj^r. 15 
«0>affllcj:4±aHffiT^^a>MH*<ft*. 
[0 0 0 7] cfcoT. CSPS(OBGA*i*gl^ 

6 0 01 3(*. CSP^BGA#^*^g3(7>«CB§«it 
^tWTfeot, Sffi3 1 CDS^®m*^-f 3 2 

BGA¥#<*Sg3l4. 7«J^^f7^ (flip chip ) 
a3«fctfl*A/f=afi (solder bumping) aAfa>5feaBatt 
^^ffifflL. BGASS«*Sfflt4fc^ aXhtf* 

it b g a«is «i^TMt « c 1 1*. Jimtmmx^ 
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[0008] m$m&tfffl§£Ltz. 

-ettft-r*BGA«3t*fll3Lfc«I /o*»*ssm= 
it. 5.663.594^»^Lfeti<OA<fcy. ft* 

7 (wire bonding) ftffi-Cgft-f £ B G A«»£«*.fc 
¥?(*§S-Cfelio 13 1 4(Z^-rC0)BGA«it^(i^ 
fc¥3WM6«4l*. ^42$U-K7l/~A4 1©'J 
-K«8^4 1 2WB±|::K«U iMgm8JBg£frLT'J 
- Ktt^4 1 2<7)±SSD(C*,6®$1±. _tfE?W 4 2 £ 'J 
-K3S^4 1 2rt«»Sf*lf *l(Dft«4 3-e*>f-r 

>y-r-6d^ic<feyy-r 4 2t«j— Ktt^4 1 2i:^i 

^4 2t^4 3^St§ 
»Jt«BBi*4 4(C^fiJtLfc*d. *U— K«^4 1 2 0) 
T«ffilc»l»-r-S»»(ctt. TLB&BBU MiLBBft 
4 4^*ttfc», #TLfflrt(CV;U^— -/U4 5** 
Kl. V;^*-^45SjrLTU-K»4 1 2A<^ 
U > hBBC±0>?y > hH»fc««»l=*«-r*. 
[o o o 9] 

[»M#»*L*3*r*BBl ±Eb G At?fi££{iix. 

t8i£(iJ!iS7tf> K/<^ K (peripheral bond pad ) lctf> 
«?fiSfflL. -tr>£/K> K/<*/ K (center bond pad ) 0> 

y-r-ci*. ftfctBaxaji(DfflHjs*<#fi-r*. y— 

K«T4 1 2**»MI=»Jh«B(*4 4"C*B-r*lc 
I** JifiE'J- K«T4 1 2T«B*itJt<«fBtt4 4iS® 

if* B^bflH&xai-teL^r. sar=*tJt»ii8tt:4 4© 

fc. ^E-^f-f >^^ihX^lr^LNT. U-W4 1 
l*iJi^flia>li#. ±ffiftsBa>J6ffl(=:7^vi (flash 

) a»t««L.'fl.*rt(cfia-r«'j— k*^4 1 2 

5*<tttty — KB* 4 1 2a>T«H-t«cMH[-r*ci:3b< 

[0O10] Lfctfot, *«M^B»I*. Sigxfltf 
<bLT. ^I^SSIfpO)!*!:!^ L C S P (D B G 

-So 



[0 0 12] fclcfl&CDB Ml** t£3fecX>£fjL*£ 

S^igl^ot. tr>$/1S> K/<v K0>y>f fifties 

Sf-6CSP0)BG A«l$f ^T- V S 

[0 0 13] *^B^(0^ *lCffeO>BMl** BGAxESflfc 

[0 0 14] 

tiftSMCS P<DBGAB»*B*fc*«M*/<V*- 

SJBt, ±ffi»»(D»2<D*ffiir£l8S*u £*rr*±. 
til=:-bflE»Ba>ai^ y x y rrt(::5ME*1*\ ±IE-h 

affi*<±iHama>«-na(=»i6-r«*B[a>y- kb* 
tfly- Ktt*a>±*BortB«£««**tf r/^-f >^ 
yxyT*aB-r*§tJt.ffl»8n*t. »«M(cjiiay— 

— ;U<h£{$X.Tl^CS P©BGA*a*l^tL^. 

[0 0 15] *5§B^C0ffe(7>S®lCfctNr(i. JlEltihffl 
tttt(*«BJIMbjSKflL y^<D«ffl«*»JtJfl»B(*tt 
lc§da^t±T. <<7&& (bare crystal) KSflMl 

[0 0 16] *§£W<D£ k>l^fe(Dmmztel\X\Z. -LIB 

y — Ktt^a>n«»»*±E»itffl»Bf*:a>ni=BU* 

*2 03&«JtT(=««:4»*. ±tfcBB0>¥B1*/<94— 
i><& V ;u ^ #— JUrt<T*#Wf*/ * *v >r— y©±E y - K 

[0017] **Bi=wrft rsjij tit. x,-k*«>« 
BW*OTVJi/y7X9, *fcl±. IMBBOMXatt 

^5£|cr^~^i: 'J-K7U-A0)'J- K«^-t*tt» 

i**^v;^vx^t y— K7b-A0'j- KB7- 

[0 0 18] 

»B(=*5I+*CS Pfl>BGA«a*BiLfc*»(*/<^^ 
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[0019] mmo&mi) mmomm 1 ciasit&c 

S P<Z)BGA^£<t;L6¥S&/^^-v5{£. B1 
C7>U— KiST 52^:, Jiffi »J — 5 2 OTi® 5 2 

fBu — 2(Drttt»sttiB-r*tf v^-r >y?-r 

^^1X^854^, ±fE9V 53. M5 4i"J" 

k«^- 5 2 £»ar*- z> m±mmmfr 55^, ± ie^— x 

5 1 ±lzMISLT <f*J v KTU-f a)TL«5 1 1 *BBKL 
f-JifEflJfisi 1 to<r>V)\,Vit— ;us 6 

[0020] in 1 2(c^-r^ 5i^> 1^^— 

CD*fi§gJ5 2 2£$§ff2#*;*i — hx hU (skirt st 
rip) 5 2 3±lc»ttLt 'J - KP O ii&fiJt 

5 2 5£TS®5 24i:$^t^o 
[002 1] ^fc. [U 1 tmz iZTjk-t cfc 5 ±ts^<— 

x 5 1 !i?K'J >r 5 Ktttt0>MB£ff&?tt*i-efltJft£ 

*U +PtfttSl::a!frL*y i'J7 5 1 2£fl2j£L. 

5 1 2^^^^^-t(3^IS-r^i:i: ; feilc > 
iitHOilDSft^o ftas. ?L^5 1 11*. B1 

(DS®*^^>m2(?>a®(cai:^Mii : a/)^«/i£^tL^o 

[0 0 2 2] _hfEV;uy/-K— 7U5 6^^-?L^5 1 

1 F*3(::*fil£L Tetanic. ±Ev;uyjp— ;U5 6li. y — 

Kag^ 5 2 <r>±&m 525 ±offl5t 5 6 1 as .t tf-tf Eft 

^51 1 (Dft&^mth'fZtf— ^£&5 6 2$if^t^ 0 
[00 2 3] ±fECSPO)BGAffii££«i*£^<*/* 
^--S^gigxfil*. ^5 1 £y — KSg^ 

5 2(&JbS®5 2 5JL(c*&5f^&,t£*,l::. #y — K3S 

^5 2j*jasgi5 2 1 $±tE^-x5 1 oa^mvxu 

75 1 2P^(C51^^1±, 1 1 ^04(C^tcfc 5 

{c^y— K^T5 2<D±^®5 2 5lcffitt£^£o 
— K8?5 2 0)±ai5 2 5li. xs 1 a<i&s£*l 
£:I:lJ7f::a3lvc\ ^H-?Ho>ti>^-r^JitEft^5 1 1 

<OSBtt£:frU flJ^5 1 1 ZftLTftmzmthZtl&o 
'J — Ktt^5 2 0)T^@5 2 4±(=ffi*0)te»ffliBffl7 

-r;uA5 7 £fc^Ltc&. y^5 3*±fEi^®^^;uA 

5 7±Ctefl, iJ~Kffl^5 2|CT^>f 5 3$SSt 
^-T 5 3$El5(c^t-J:5ir±fE'J-Kag 

szoteMlt. ft3fc<D3^migaO£^Tfrft3o 

[0 0 2 4] *CI. ;£f&5 4(D-ag£#-f 5 3<D±®a5 

5 3 1_t<D;K>K/<? K (H^SSS) iz««-r* 0 

5 4<D<tb3g(*. 2 0>rt«»5 2 1 0>±*ffi 

5 2 5-ta>aafiwccfci^r. yw 5 3£mm=y — 
tut. H6(r^-r^5ir. itJtfflfcgs srt-c?^— ;i/-r 



aa>itihffl«8S(*5 5A<±ffiy-r 5 3. 485 46^ 

U— MB* 5 2(0^— X5 1 (Zte*4*fCt^L^»»S 
MM"*. ttiLIBttlfttts 5 1*. "<-X5 llnn^5 1 

1 *»it*»#*»JiLftL**=*^ »jtffl«8§a>aAR 
(easier, mmoyn— (flow) jwfuhs 1 ir=sk*i 

^H<b**Lfctticfctxrt. nasi 1 piit&±m®m 

5 6$^+t^4xa>«-JiiEn^5 1 immisl, u—K 
ag*5 2£ v;uy#— ;U5 etSMWicftfiL, Will 

/<yH&4>« k** 5 2 

tX*-hI'J7523 (B2#H) *^#JL-C. 
B^CSP «it£i» ^ 5 ^SE/Sf 

£ 0 ftas. -tlB#SM*'W^r— 2?5<&itJtffl«BBf*5 5 
<7>&l£®fl(i. y-f 5 3<DS«a)ft1 . 2<S)SlT-efc* 
CtS»fcU ±IE$tJhffl^8it*:(7>y-f 5 3-t^lzfe 

7512 (H3#HB) ffia(c($fSHC-(?fc*ctS»* 

[0 0 2 5] ^i:S^t^^^f:C S PO)B G 

y > HHiB«ttt«-r*o i / oiirftffltsv;^ 

;U5 6I±. ±IE*»ft/<^^— i>5 0)lSffi±irE« 
BGAISSOM^L, tt*(DB 

ffl-Ttttfcfcl^ cfcoT. *«WICS^<CSP(DBGA 

#^) 0 ft«3. ±IECD^— X5 1 £ «J— K«T5 2i:0fc 
MttlZ-O^Xlt. 'J-K5g^5 2±a®5 2 5|C^ 
« it Jhffl^Bg* 5 5 (DWiW. t * # . mS3^^)b<^± L ^ 
ixEIl 200/1 ml^T0^-X 5 1 * ffi^-T « C <t 
l^cfcy. ^ICS*^ < C S P 0) B G AM* ixfc* 

S*/N"^^-V5*»^#S(*Sq D qa>^(C®^*1±i# 

-So f:/:Ls ±IfiKHa>2 0 0wm 4 »:liKS^miftl?CD 

2 0 0 /im-Cf*#< . »2 O O |i rn<h 3«t^$ 

[0 0 2 6] ft *5. *«efl(cS^<iS#, 

-f >ygtjhxaicasi^r. »jh«B§a>^a— Amas 1 

1 ^ISltfc^— X5 1 (D^ttfc-ftft&lNtctfK ^E— yU^r 

-f >y#«Srt*ofl.»5 1 1 leaser. itiL«iaa>s 

ifeA<ft<. »B©5>*— /<— (run over) S» 

t,^^:l^o ^oT. ffi*0)U-K7U-AJS*fi:tl)B 



( 6 ) 



*#{!fl20OO-O58711 



[00 27] (HS6<Z>J^eS 2 ) HI 8 (c*»M0)S8J6a>^ 
© 2 |C&-3l\fc C S P 0) B G A Wit * «y 

<T— 5*5' £^To -CO^^CD^Sl^^OlN/cCS P0> 
BGA«»£«*fc*»i*/<^--S?5' l±. H860>ff2 

3' o>i£@£B5 3 2' (*. itJhfflttggfts s' *>^saa 

jfc&Sfcl*. Hft**ifcCS P(DBGA«Ht£fll*.fc#W 

aft. ±E4T-f 53' a>*m*i=±jft-r«ltti*«ft*X 

[0028] (gtS6<D«2lS 3 ) B 9 lz*^^(DHSfea>fl^ 
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